Isolation of TAK-779-resistant HIV-1 from an R5 HIV-1 GP120 V3 loop library.
The human immunodeficiency virus (HIV-1) envelope glycoprotein (GP) 120 interacts with CD4 and the CCR5 coreceptor for viral entry. The V3 loop in GP120 is a crucial region for determining coreceptor usage during viral entry, and a variety of amino acid substitutions has been observed in clinical isolates. To construct an HIV-1 V3 loop library, we chose 10 amino acid positions in the V3 loop and incorporated random combinations (27,648 possibilities) of the amino acid substitutions derived from 31 R5 viruses into the V3 loop of HIV-1(JR-FL) proviral DNA. The constructed HIV-1 library contained 6.6 x 10(6) independent clones containing a set of 0-10 amino acid substitutions in the V3 loop. To address whether restricted steric alteration in the V3 loop could confer resistance to an entry inhibitor, TAK-779, we selected entry inhibitor-resistant HIV-1 by increasing the concentration of TAK-779 from 0.10 to 0.30 microM in PM1-CCR5 cells with high expression of CCR5. The selected viruses at passage 8 contained five amino acid substitutions in the V3 loop without any other mutations in GP120 and showed 15-fold resistance compared with the parental virus. These results indicated that a certain structure of the V3 loop containing amino acid substitutions derived from 31 R5 viruses can contribute to the acquisition of resistance to entry inhibitors binding to CCR5. Taken together, this type of HIV-1 V3 loop library is useful for isolating and analyzing the specific biological features of HIV-1 with respect to alterations of the V3 loop structure.